The latest results on top quark pair production cross-section measurements in proton-proton collisions at √ s = 7 TeV and √ s = 8 TeV with the ATLAS detector at the LHC are reported. The inclusive cross-section was measured with relative uncertainty of 4% using the final state of the top quark pair including an electron and a muon. The measurement of the differential crosssection as functions of various observables such as the transverse momentum and the rapidity of the top quark and the invariant mass of the top quark pair system are also reported. These results are compared with various generators such as POWHEG, ALPGEN and MC@NLO and various sets of parton distribution functions.
Introduction
The top quark, whose mass is 173 GeV, is the heaviest elementary particle in the Standard Model (SM). Since its mass is close to the electro-weak symmetry breaking scale, the top quark production cross-section is sensitive to various new physics models. Additionally, since the top anti-top pairs (tt) are produced via the strong interaction at Large Hadron Collider (LHC) [1] , the measurement of the pair-production cross-section is useful to test the perturbative QCD (pQCD).
The top quark decays into a b quark and a W boson with a branching fraction of almost 100 %. Therefore, the final state of the top quark pair is categorized by the decays of two W bosons. All jets channel, where both W bosons decay to hadronic states, has the largest statistics while poor signal-to-background ratio (S/B). Lepton+jets channel, where one W boson decays to a final state with leptons and the other W boson decays to hadronic state, has reasonable statistics and S/B. Dilepton channel, where both W bosons decay to the final states with leptons, has the smallest statistics while the best S/B.
In this report the latest results on top quark pair cross-section measurement at the ATLAS experiment [2] 2. Inclusive cross-section measurements of top-pair production cross-section Figure 1 shows the summary of the inclusive measurements of the top-pair production crosssection at various center of mass energies. All the results of the measurements are consistent with the SM prediction. The most precise measurement for √ s = 8 TeV is based on dilepton channel, with an electron and a muon in the final state, σ tt = 242.4 ± 1.7(stat.) ± 5.5(syst.) ± 7.5(lumi.) ± 4.2(beam energy) pb [3] . Figure 1: Summary of the inclusive measurements of the top-pair production cross-section [4] . The horizontal axis shows the center of mass energy of proton-proton collision. The mass of top quark (m t ) is assumed to be 172.5 GeV for these measurements and theoretical calculations.
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Differential cross-section measurement using lepton+jets events at 7 TeV
The normalized differential cross-section for top quark pair production is measured using lepton+jets events at 7 TeV [5] . In this measurement kinematic variables of top quark pair is obtained with a likelihood fit. Top quark decay in a leading-order (LO) representation is assumed in the likelihood fit. Reconstructed variables are unfolded to correct for the detector response. Figure 2 shows the measured normalized differential cross-sections as a function of the transverse momentum of the hadronically decaying top quark (p t T ) and the invariant mass of the top quark pair system (m tt ). Various Monte Carlo (MC) generator predictions are compared with the measured cross-section. Figure 3 shows the ratios of the next-to-leading order (NLO) QCD predictions to the measured normalized differential cross-sections depending on p t T and m tt for different sets of parton distribution functions. MC predictions agree with the data within the uncertainties. However, the measured cross-sections are smaller than the predictions in high p t T and m tt regions. The distributions show some preference for HERAPDF1.5. [5] . Generator predictions are compared with ALPGEN+HERWIG [6, 7] , MC@NLO+HERWIG [8] , POWHEG+HERWIG [9] and POWHEG+PYTHIA [10] .
Differential cross-section measurement for boosted top quark using lepton + jets events at 8 TeV
The differential cross-section as a function of p t T is measured for the hadronically decaying top quark with p T > 300 GeV [15] . The jets from high-p T top quarks are collimated and therefore treated as a single jet with large radius. The p T distribution of the large-radius jet is unfolded to correct for the detector response. Both of the parton level and particle level cross-sections are measured. 
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The latest results on top quark pair cross-section measurement at the LHC-ATLAS experiment Katsuya YAMAUCHI Figure 3 : Ratios of the NLO QCD predictions to the measured normalized differential cross-section depending on p t T and m tt for different PDF (CT10 [11] , MSTW2008NLO [12] , NNPDF2.3 [13] , HERA-PDF1.5 [14] ) sets [5] .
generally smaller than the prediction of NLO and LO + parton shower MC generators after normalization to next-to-next-to-leading order (NNLO) + next-to-next-to-leading logarithmic (NNLL) QCD calculations of the inclusive cross-section. The discrepancy between the measurements and the predictions ranges from 30 % to 70 % in the highest-p T bin, depending on MC generators employed in the predictions. 
Conclusion
Large amount of top quark pairs allow us to measure the differential top quark pair production cross-section as a function of the transverse momentum of the top quark, and the invariant
